Embryonal carcinoma cell adhesion: the role of surface galactosyltransferase and its 90K lactosaminoglycan substrate.
Embryonal carcinoma (EC) cells possess a complex cell surface glycoconjugate called lactosaminoglycan, whose core structure is composed of repeating N-acetyllactosamine (Gal leads to GlcNAc) disaccharides. Recent studies suggest that the cell surface receptor for lactosaminoglycan is galactosyltransferase, which binds terminal GlcNAc residues on various side chains, thus anchoring the glycoconjugate to the cell surface (Shur, B. D. (1982). J. Biol. Chem. 257, 6871-6878.). The results described in this paper suggest that multivalent lactosaminoglycans mediate EC cell adhesions by binding to their surface galactosyltransferase receptors. In the presence of UDPgalactose, but not other sugar nucleotides, EC cell adhesion is reduced and preformed cell adhesions are dissociated. UDPgalactose interferes with EC cell adhesion by forcing the galactosyltransferase reaction to completion, thus dissociating the enzyme from its galactosylated substrate (i.e., lactosaminoglycan), and thereby dissociating EC cells from one another. Lactosaminoglycans purified from EC cell cultures rapidly agglutinate EC cells, and EC cells preferentially adhere to substrates irreversibly derivatized with protein- and lipid-free lactosaminoglycan side chains. Under identical conditions, EC cells do not adhere to either hyaluronate- or chondroitin sulfate-derivatized substrates, relative to underivatized control surfaces. EC cell adhesion to other cells and to lactosaminoglycan-derivatized surfaces can be inhibited by reagents that selectively interfere with surface galactosyltransferase activity. First, alpha-lactalbumin specifically reduces the galactosyltransferase's affinity for its lactosaminoglycan substrate and simultaneously inhibits adhesion. Similar levels of bovine serum albumin have no effect. Second, selective inhibition of surface galactosyltransferase with UDP-dialdehyde also inhibits adhesion, while similar levels of AMP-dialdehyde do not. Results show that 1 mM Ca2+ protects the surface galactosyltransferase activity from proteolysis, which suggests the galactosyltransferase is one of the Ca2+-dependent EC cell adhesion molecules. SDS-PAGE fluorography and gel chromatography analyses have determined that the principal lactosaminoglycan substrate for EC surface galactosyltransferase has an apparent molecular weight of 90K. Taken together, these results suggest that lactosaminoglycans participate in EC cell adhesion by binding to their surface galactosyltransferase receptors.